Bilinguals' ability to control which language they speak and to switch between languages may rely on neurocognitive mechanisms shared with non-linguistic task switching. However, recent studies also reveal some limitations on the extent control mechanisms are shared across domains, introducing the possibility that some control mechanisms are unique to language. We investigated this hypothesis by directly comparing the neural correlates of task switching and language switching. Nineteen SpanishEnglish bilingual university students underwent a functional magnetic resonance imaging (fMRI) study employing a hybrid (event-related and blocked) design involving both color-shape switching and language switching paradigms. We compared the two switching tasks using within-subject voxel-wise ttests for each of three trial types (single trials in single blocks, and stay and switch trials in mixed blocks). Comparing trial types to baseline in each task revealed widespread activation for single, stay, and switch trials in both color-shape and language switching. Direct comparisons of each task for each trial type revealed few differences between tasks on single and switch trials, but large task differences during stay trials, with more widespread activation for the non-linguistic than for the language task. Our results confirm previous suggestions of shared mechanisms of switching across domains, but also reveal bilinguals have greater efficiency for sustaining the inhibition of the non-target language than the nontarget task when two responses are available. This efficiency of language control might arise from bilinguals' need to control interference from the non-target language specifically when not switching languages, when speaking in single-or mixed-language contexts.
Bilingualism fMRI Linguistic control Executive control Task switching a b s t r a c t Bilinguals' ability to control which language they speak and to switch between languages may rely on neurocognitive mechanisms shared with non-linguistic task switching. However, recent studies also reveal some limitations on the extent control mechanisms are shared across domains, introducing the possibility that some control mechanisms are unique to language. We investigated this hypothesis by directly comparing the neural correlates of task switching and language switching. Nineteen SpanishEnglish bilingual university students underwent a functional magnetic resonance imaging (fMRI) study employing a hybrid (event-related and blocked) design involving both color-shape switching and language switching paradigms. We compared the two switching tasks using within-subject voxel-wise ttests for each of three trial types (single trials in single blocks, and stay and switch trials in mixed blocks). Comparing trial types to baseline in each task revealed widespread activation for single, stay, and switch trials in both color-shape and language switching. Direct comparisons of each task for each trial type revealed few differences between tasks on single and switch trials, but large task differences during stay trials, with more widespread activation for the non-linguistic than for the language task. Our results confirm previous suggestions of shared mechanisms of switching across domains, but also reveal bilinguals have greater efficiency for sustaining the inhibition of the non-target language than the nontarget task when two responses are available. This efficiency of language control might arise from bilinguals' need to control interference from the non-target language specifically when not switching languages, when speaking in single-or mixed-language contexts.
& 2014 Elsevier Ltd. All rights reserved.
Introduction
During natural conversation, bilinguals appear to effortlessly manage activation of two languages, fluently switching between them at will without any obvious difficulty. A current debate in the literature on bilingualism concerns how bilinguals manage to accomplish this skill so seamlessly. Some general consensus has emerged that bilinguals recruit at least some non-linguistic mechanisms of executive control to manage dual-language activation and language switching (Abutalebi and Green, 2007; Gollan and Ferreira, 2009; for review, Bialystok et al., 2009; Hernandez, 2009 ), but the extent to which non-linguistic mechanisms of executive control are used remains uncertain. While some results suggest completely overlapping control mechanisms across domains, others suggest at least partially unique and specialized mechanisms for language control (e.g., Abutalebi et al., 2008; Prior and Gollan, 2013; Weissberger et al., 2012) . The goal of the present study was to investigate this question by comparing the neural underpinnings of linguistic and non-linguistic control using functional magnetic resonance imaging (fMRI) techniques with an eye towards identifying differences between domains that might signal the existence of specialized language control mechanisms.
Evidence that non-linguistic executive control mechanisms are recruited to achieve bilingual language control comes from a growing literature documenting bilingual advantages on non-linguistic tasks of executive function (for review see Bialystok et al. (2009) ; though recent literature reviews have called this into question, see Paap (2014) 
